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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present general inventive concept relates
generally to an image forming apparatus and an image
forming method. More particularly, the present general
inventive concept relates to an image forming apparatus
and an image forming method of reducing power con-
sumption of the image forming apparatus when a terminal
device, such as a mobile phone, is connected to the im-
age forming apparatus using alocal area communication
scheme, such as Wi-Fi, and configures a wireless net-
work.

2. Description of the Related Art

[0002] As mobile communication devices advance,
mobile host devices such as mobile phones or personal
digital assistants are propagated widely. The mobile
phone has not only a basic phone call function but also
functions for writing and storing a phone number, a
memo, and a transmitted message.

[0003] Since the various functions of the mobile device
can be used anywhere with mobility, the mobile device
is increasingly used to store and manage information.
For example, it is possible to store acquaintance’s infor-
mation including his/her phone number in the mobile
phone and to retrieve or modify the stored information
anytime. Recent mobile phones include a photographing
function to store a photo together with the acquaintance
information.

[0004] To print data stored to the mobile host device,
a user can print the data by connecting the mobile host
device to an image forming device. In this regard, Wi-Fi
Direct transfers data through direct connection between
mobile devices in association with the recent Wi-Fi tech-
nology.

[0005] Thatis, to print data using the Wi-Fi direct con-
nection, the mobile host device performs the printing job
by connecting to the image forming device acting as a
Wi-Fi Direct group owner (soft AP) using the Wi-Fi Direct.
[0006] However, after the printing job is finished, the
mobile host device connected to the image forming de-
vice using the Wi-Fi Direct maintains the Wi-Fi Direct
connection and waits for a next printing job in the related
art. As aresult, power consumption of the image forming
device increases.

[0007] US 2010/0182626 A1 discloses a printer oper-
able to cut off power to a print management module and
print mechanism if no file is received in a predetermined
time.

SUMMARY OF THE INVENTION

[0008] The presentgeneralinventive concept provides
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an image forming apparatus and an image forming meth-
od of reducing power consumption of the image forming
apparatus when a terminal device, such as mobile phone,
is connected to the image forming apparatus using a local
area communication scheme, such as Wi-Fi, and config-
ures a wireless network.

[0009] Additional features and utilities of the present
general inventive concept will be set forth in part in the
description which follows and, in part, will be obvious
from the description, or may be learned by practice of
the general inventive concept.

[0010] According to the present invention there is pro-
vided an apparatus and method as set forth in the ap-
pended claims. Other features of the invention will be
apparent from the dependent claims, and the description
which follows.

[0011] The foregoing and/or other features and utilities
of the present general inventive concept may be
achieved by providing an image forming apparatus in-
cluding a communication interface to communicate with
a terminal device, an image former to form an image of
data provided from the terminal device through the com-
munication interface, and a controller to determine
whether there is an image forming job of the data during
a preset time, and, when determining no image forming
job, changing a transmission cycle of a beacon signal
sent to synchronize with the terminal device or to provide
device information.

[0012] The controller may include a timer manager to
determine whether print command data is received from
the terminal device during the preset time, a beacon man-
ager to generate the beacon signal, and a status change
manager to instruct to increase a generation cycle of the
beacon signal according to the determination result.
[0013] The controller may gradually increase a trans-
mission cycle of the beacon signal, and turn off a function
of the communication at a last level gradually increased.
[0014] The controller may include a Wi-Fi manager for
processing a data packet received through the commu-
nication interface in conformity with a Wi-Fi communica-
tion standard, and the controller turns off the Wi-Fi man-
ager to turn off the communication function.

[0015] The image forming apparatus may further in-
clude a user interface comprising a function return button
forincreasing the transmission cycle of the beacon signal
or initializing an operation for turning off the communica-
tion function.

[0016] The user interface may include a display part
for displaying the function return button in a form of an
interface window.

[0017] The communication may be a Wi-Fi communi-
cation.

[0018] When determining no image forming job, the
controller may change the beacon signal and additionally
turns off the communication function.

[0019] When determining the image forming job, the
controller may reduce the increased transmission cycle
of the beacon signal.
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[0020] The foregoing and/or otherfeatures and utilities
of the present general inventive concept may also be
achieved by providing an image forming method includ-
ing communicating with a terminal device, forming an
image of data received from the terminal device through
the communication, determining whether there is an im-
age forming job of the data from the terminal device dur-
ing a preset time, and when it is determined that there is
no image forming job, changing a transmission cycle of
a beacon signal sent to synchronize with the terminal
device or to provide device information.

[0021] The image forming method may further include
generating the beacon signal; and instructing to increase
a generation cycle of the beacon signal according to the
determination result.

[0022] Thechangingoperation maygradually increase
a transmission cycle of the beacon signal, and turn off a
function of the communication at a last level gradually
increased.

[0023] The changing operation may include process-
ing, at a Wi-Fi manager, a data packet received through
the communication in conformity with a Wi-Fi communi-
cation standard, and the Wi-Fi manager may be turned
off.

[0024] The image forming method may further include
increasing the transmission cycle of the beacon signal,
or initializing an operation for turning off the communica-
tion function. The initializing operation may be conducted
by touching a function return button of a user interface.
[0025] The user interface may be a display part, and
the function return button may be displayed on the display
part in a form of an interface window.

[0026] The communication may be a Wi-Fi communi-
cation.

[0027] When determining no image forming job, the
changing operation may change the beacon signal and
additionally turn off the communication function.

[0028] When determining the image forming job, the
changing operation may reduce the increased transmis-
sion cycle of the beacon signal.

[0029] The foregoing and/or otherfeatures and utilities
of the present general inventive concept may also be
achieved by providing an image forming apparatus in-
cluding acommunication interface to perform a local area
communication with a terminal device, an image former
to form an image of data provided from the terminal de-
vice through the local area communication, and a con-
troller to determine whether there is an image forming
job of the data during a preset time, and turning off a
function of the local area communication when determin-
ing no image forming job.

[0030] The controller may include a Wi-Fi manager to
process a data packet received through the communica-
tion interface in conformity with a Wi-Fi communication
standard, and the controller may turn off the Wi-Fi man-
ager to turn off the local area communication function.
[0031] Theforegoing and/or otherfeatures and utilities
of the present general inventive concept may also be
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achieved by providing a computer readable medium to
contain computer-readable codes as a program to exe-
cute the method described above or hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] These and/or other features and utilities of the
present general inventive concept will become apparent
and more readily appreciated from the following descrip-
tion of the embodiments, taken in conjunction with the
accompanying drawings of which:

FIG. 1is a diagramiillustrating an image forming sys-
tem according to an embodiment of the present gen-
eral inventive concept;

FIG. 2 is a block diagram illustrating an image form-
ing apparatus of FIG. 1 according to an embodiment
of the present general inventive concept;

FIG. 3 is a block diagram illustrating the image form-
ing apparatus of FIG. 1 according to an embodiment
of the present general inventive concept;

FIG. 4 is a block diagram illustrating a communica-
tion interface of the image forming apparatus of FIG.
3

FIG. 5 is a block diagram illustrating a controller of
the image forming apparatus of FIG. 3;

FIG. 6 is a flowchart illustrating an image forming
method according to an embodiment of the present
general inventive concept; and

FIG. 7 is a flowchart illustrating an image forming
method according to an embodiment of the present
general inventive concept.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0033] Reference will now be made in detail to the em-
bodiments of the present general inventive concept, ex-
amples of which are illustrated in the accompanying
drawings, wherein like reference numerals refer to the
like elements throughout. The embodiments are de-
scribed below to explain the present general inventive
concept by referring to the figures.

[0034] FIG. 1isadiagramillustrating an image forming
system according to an embodiment of the present gen-
eral inventive concept.

[0035] Asillustrated in FIG. 1, the image forming sys-
tem according to an embodiment of the present general
inventive concept includes a terminal device 100 (100-1,
100-2) and an image forming apparatus 110, and can
further include an Access Point (AP) and a server.
[0036] Herein, the terminal device 100 can include first
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and second terminal devices 100_1 and 100_2 to gen-
erate one or more signals to perform one or more different
printing jobs. The terminal device 100 may be a mobile
communication terminal, a tablet PC, a notebook, and
so on. The terminal device 100 controls the image form-
ing apparatus 110 to perform the printing job. For exam-
ple, the terminaldevice 100 can control the image forming
apparatus 110 to perform the printing job using a Wi-Fi
Direct connection which directly connects with the image
forming apparatus 110 through local area communica-
tion such as Wi-Fi. The terminal device 100 may generate
ordisplay amenuor anicon on a screen thereof to control
the printing job by directly connecting with the image
forming apparatus 110. Herein, for example, when the
image forming apparatus 110 acts as the AP by activating
a local area communication module thereof, the direct
connection connects the terminal device 100 to the image
forming apparatus 110 such that the image forming ap-
paratus 110 sends a periodic beacon signal to synchro-
nize with the terminal device 100 or to provide device
information to the terminal device 100, and the terminal
device 100 scans the beacon signal.

[0037] Theterminal device 100 can include a program,
for example, an application to control the printing job in
association with the image forming apparatus 110. The
application can be provided by accessing a separate
server via an adjacent AP through wired or wireless com-
munication, and may be implemented using a firmware.
However, the present general inventive concept is not
limited thereto. It is possible that the terminal device 100
stores the application in a different format or receives the
application from an external device connectable to the
terminal device 100.

[0038] The image forming apparatus 110 may be a
printer, a copier, a fax machine, a scanner, or a multi-
functional peripheral which incorporates functions of
them in one device. When the image forming apparatus
110 configuring a wireless network acts as, for example,
a Wi-FiDirect group owner, the image forming apparatus
110 sends beacon information over a radio channel, and
the terminal device 100 with or without a Wi-Fi Direct
function accesses the image forming apparatus 110 by
scanning the beacon information. In other words, when
the image forming apparatus 110 acts as the Wi-Fi Direct
group owner, the beacon signal carries Wi-Fi Direct
group owner information of the image forming apparatus
110 over the radio channel at preset beacon intervals,
and the terminal device 100 supporting the Wi-Fi Direct
and the terminal device 100 not supporting the Wi-Fi Di-
rect can discover and connect with the image forming
apparatus 110 acting as the Wi-Fi Direct group owner.
[0039] The image forming apparatus 110 prints data
received as the printing job, according to a print command
transmitted from the connected terminal device 100. The
image forming apparatus 110 determines whether a new
print command is received from the terminal device 100
at a preset time or during a preset time period after a
previous printing jobis completed according to a previous

10

15

20

25

30

35

40

45

50

55

print command. The preset time and the preset time pe-
riod may be referred to as a preset time a predetermined
period after a previous certain event time or a preset pe-
riod between two times, respectively. However, the pre-
set time and the preset time period may be interchange-
ably used. When not receiving the new print command
during the preset time, the image forming apparatus 110
reduces a beacon signal transmission count by gradually
increasing the interval of the beacon signal. The interval
orthe transmission cycle of the beacon signalis extended
by one or more certain periods in order to avoid a case
in which a terminal device does not discover or recognize
the image forming apparatus 110 acting as the Wi-Fi Di-
rect group owner when the beacon interval is abruptly or
too shortened.

[0040] When finally determining that the print com-
mand is not received any more from the one or more
terminal devices 100 directly connected during the preset
time, the image forming apparatus 110 turns off, for ex-
ample, the Wi-Fi Direct function and the Wi-Fi module.
Hence, the image forming apparatus 110 can reduce its
power consumption by disconnecting from the terminal
device 100.

[0041] Inaddition, to reuse (reactivate or reinitiate) the
Wi-Fi Direct function, the image forming apparatus 110
can include a button or a function return key to turn on
the Wi-Fi module and the Wi-Fi Direct group owner func-
tion. The button can include both of a hardware (H/W)
button and a software (S/W) button. Herein, the H/W but-
ton is formed on an exterior of the image forming appa-
ratus 110, and the S/W button can be displayed on, for
example, a screen of an interface window of the image
forming apparatus 110. As the button is pushed or se-
lected, initial setup value information of the Wi-Fi Direct
stored to a storage unit, such as a DRAM memory unit,
of the image forming apparatus 110 is loaded and thus
the Wi-Fi Direct function operates according to the initial
setup value information.

[0042] FIG. 2 is a block diagram illustrating the image
forming apparatus 110 of FIG. 1 according to an embod-
iment of the present general inventive concept.

[0043] Referring to FIGS. 1 and 2, the image forming
apparatus 110 of FIG. 1 includes a communication inter-
face 200, a controller 210, and an image former 220.
[0044] Herein,the communicationinterface 200is con-
figured to form a wireless network with the terminal device
100 according to a preset wireless communication stand-
ard (method). For example, the image forming apparatus
110 acting as the Wi-Fi Direct group owner can send the
beacon signal to the terminal device 100 through the
communication interface 200, and receive and forward
the print command and the printing data from the terminal
device 100 to the controller 210. The print command may
be transmitted from the terminal device 100 separately
from the printing data corresponding to the image of the
printing job. However, it is possible that the print com-
mand includes the printing data, and the print command
and the printing data may be simultaneously transmitted
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from the terminal device 100 to the image forming appa-
ratus 110.

[0045] The controller 210 controls the operations of the
communication interface 200 and the image former 220.
More specifically, when the terminal device 100 is con-
nected to the image forming apparatus 110 using, for
example, the Wi-Fi Direct and then the image forming
apparatus 110 does not receive the print command from
the terminal device 100 over a certain time, the controller
210 gradually increases the transmission cycle of the
beacon signal transmitted to the terminal device 100.
When finally determining no reception of the print com-
mand, the controller 210 can turn off the Wi-Fi module
and thus abort (terminate) the group owner function such
that the image forming apparatus 110 can be disconnect-
ed from the terminal device 100.

[0046] Even after the disconnection, the controller 210
canreturn the disconnection state to the initial setup state
according to, for example, a user’s request. Thatis, when
the user wants the image forming apparatus 110 to act
as the group owner again and pushes (selects) the but-
ton, the controller 210 fetches the initial setup value
stored to a memory thereof according to the correspond-
ing request according to the button and operates the im-
age forming apparatus 110 in the initial setup state ac-
cording to the corresponding information.

[0047] Detailed descriptions are provided by referring
to FIGS. 3, 4 and 5.

[0048] FIG. 3 is a block diagram illustrating the image
forming apparatus 110 of FIG. 1 according to an embod-
iment of the present general inventive concept, FIG. 4 is
a block diagram illustrating the communication interface
300 of FIG. 3, and FIG. 5 is a block diagram illustrating
the controller 320 of FIG. 3.

[0049] As illustrated in FIGS. 3, 4 and 5, the image
forming apparatus 110 includes a portion or all of a com-
munication interface 300, a user interface 310, a control-
ler 320, an image former 330, and a storage 340, which
signifies that some component can be omitted or inte-
grated into other component. To facilitate the under-
standing, all of the components are included.

[0050] The communication interface 300 may perform
the same functions as the communication interface 200
of FIG. 2. The communication interface 300 may include
awireless local area network (WLAN) driver 400, a device
driver 410, and a Wi-Fi module 420 as illustrated in FIG.
4. The communication interface 200 of FIG. 2 may have
structures and/or functions similar to the WLAN driver
400, the device driver 410, and the Wi-Fi module 420 of
FIG. 4. Herein, the WLAN driver 400 can control the Wi-
Fi module 420 by converting data received from a higher
layer thereof to data recognizable by the Wi-Fi module
420 and sending the converted data to the Wi-Fi module
420 via the device driver 410. That is, the WLAN driver
400 receives data from the controller 320, converts the
received data in conformity with the Wi-Fi standard,
sends the converted data to an outside thereof, converts
data received from the outside into a format recognizable
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by the controller 320, and sends the converted data to
the controller 320. The WLAN driver 400 can directly turn
on and off, forexample, the Wi-Fimodule 420. The device
driver 410 is a component to drive the Wi-Fi module 420.
The device driver 410 may be connected with the Wi-Fi
module 420 through a Universal Serial Bus (USB) or Se-
cure Digital Input/output (SDIO) interface, converts the
data received from the higher layer in conformity with an
interface standard, and sends the converted data to the
Wi-Fimodule 420. The data received from the Wi-Fi mod-
ule 420 is forwarded to the WLAN driver 400. The Wi-Fi
module 420 is a component to process a communication
standard for the wireless communication such as IEEE
802.11 a/b/g/n. The Wi-Fi module 420 can directly control
hardware for the wireless communication to process
wireless connection and wireless data transmission and
reception.

[0051] The user interface 310 of FIG. 3 can include a
button to receive a user request, and a display to display
status of the image forming apparatus 110. The button
can indicate the H/W button, and the display can use an
LCD screen or a simple Light Emitted Diode (LED) to
thus display the S/W button on, for example, the interface
window thereon. For example, through the user interface
310, the user can return the released Wi-Fi group owner
operation of theimage forming apparatus 110 to the initial
setup state. Thatis, when the user wants the image form-
ing apparatus 110 to act again as the group owner and
pushes or selects the button to generate a request, the
controller 320 fetches the initial setup value stored in the
memory according to the corresponding request and op-
erates the image forming apparatus 110 in the initial set-
up state according to the corresponding information.
[0052] The controller 320 controls the operations of the
image forming apparatus 110. The controller 320 may
include a portion or all of elements, for example, an in-
terface 501, a status change manager 503, a searcher
505, a printing protocol 507, a printing job manager 509,
a Wi-Fi Protected Setup (WPS) manager 511, a CPU
513, anengine manager 515, a connection manager 517,
a soft AP manager 519, a beacon manager 521, an In-
ternet protocol processor 523, a Wi-Fi manager 525, and
a timer manager 527 as illustrated in FIG. 5 to control
the operations of the image forming apparatus 110. It is
possible that one or more elements of the controller 320
illustrated in FIG. 5 may be combined with one or more
other elements of the controller 320 such that the com-
bined elements can perform the corresponding functions
and/or operation of the corresponding elements of the
image forming apparatus 110.

[0053] The controller 320 can control a power unit (not
illustrated), such as Switching Mode Power Supply
(SMPS), and supply a warm-up power to each module
or unit, in order to warm up not only a scanner module
or a printer module but also the components of the image
forming apparatus 110 for the sake of the immediate im-
age forming job. When the warm-up is in process or com-
pleted, the controller 320 can generates a signal indicat-
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ing information of this state through the display.

[0054] Theinterface 501 notifies a user of a connection
state of the user or provides an interface to set network
configuration information. For example, the interface 501
is included in the controller 320 in FIG. 5. That is, the
interface 501 can include an input means and an output
means, such as button of FIG. 2, and be formed on an
exterior of the controller 320 with reference to FIG. 2. In
this case, the interface 501 can generate and provide a
Graphic User Interface (GUI) to interface with the user
to the userinterface 310 of FIG. 3. The interface 501 may
be referred to as a GUI generator.

[0055] The status (or state) change manager 503 ob-
tains information of a client (for example, the terminal
device 100) accessing through the operations of the soft
AP manager 519, through the connection manager 517.
After the Wi-Fi Direct connection, when no printing job is
determined during a certain time period counted (meas-
ured) by the timer manager 527, the status change man-
ager 503 can turn off the Wi-Fi manager 525 and grad-
ually increase the interval of the beacon signal generated
by the beacon manager 521. When the Wi-Fi Direct con-
nection function is turned off and a key signal to return
the Wi-Fi Direct function according to the selection of the
button is input, the status change manager 503 can ini-
tialize the Wi-Fi Direct function. The status change man-
ager 503 may provide relevant information to the CPU
513 and perform the corresponding operation under con-
trol of, but not limited to, the CPU 513. In other words,
the status change manager 503 may function as the CPU
513. In this case, the CPU 513 can be omitted.

[0056] The searcher 505 processes a discovery pro-
tocol for informing of a device accessing the wireless
network or searching for other device accessed already.
[0057] The printing protocol 507 processes the printing
data obtained over the network, according to a protocol.
The printing protocol 507 may process the printing data
using the protocol such as standard TCP/IP printing pro-
tocol (default 9100 port), Internet Printing Protocol (IPP)
(631 port), and LinePRinter (LPR) (515 port).

[0058] The printing job manager 509 analyzes and
converts the printing data received via the printing pro-
tocol 507 into a data format recognizable by the image
former 330.

[0059] The WPS manager 511 processes information
on WPS enrollee and WPS registrar. That is, when re-
ceiving a WPS connection request or a connection stand-
by request from the connection manager 517, the WPS
manager 511 generates a WPS packet in conformity with
the WPS protocol. Hence, the WPS manager 511 sends
the WPS packet via the WLAN driver 400 of FIG. 4 to
transmit it to an external node. By contrast, when the
WPS packet is received via the WLAN driver 400, the
WPS manager 511 processes the WPS packet. Thus,
the WPS access is conducted with the corresponding
device.

[0060] The CPU 513 controls the operations of the
components of the image forming apparatus 110. For
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example, the CPU 513 can gradually increase the bea-
con signal generation cycle by controlling the beacon
manager 521 and turn off the module of the Wi-Fi man-
ager 525 according to the request of the status change
manager 503. That is, the CPU 513 can shut down the
power supply to the corresponding module or compo-
nent.

[0061] The engine manager 515 controls the image
former 330. The engine manager 515 can control the
image former 330 under the control of, for example, the
CPU 513, to print an image corresponding to the data of
the format converted by the printing job manager 509.
When the warm-up is required for the image forming, the
engine manager 515 can control the image former 303
to warm up.

[0062] The connection manager 517 controls the WPS
manager 511, the soft AP manager 519, and the Wi-Fi
manager 525 according to network configuration infor-
mation, that is, WLAN configuration set through the in-
terface 501. Hence, the connection manager 517 can
generate a status (or state) check of a wireless device,
a Wi-Fi Direct access request instruction, a WPS access
instruction, and a WPS access standby. The connection
manager 517 can control or drive the soft AP manager
519 to act as the AP.

[0063] The soft AP manager 519 serves as the AP.
The soft AP manager 519 processes the access request
from the external terminal device 100 of FIG. 1 using a
routing table. The soft AP manager 519 manages a wire-
less communication group by periodically sending a mes-
sage such as a beacon signal. When the client conducts
the WPS access and the access requestis received, the
soft AP manager 519 can approve the request. Accord-
ingly, the image forming apparatus 110 acts as the group
owner and completes preparation for a TCP/IP commu-
nication with the client, that is, the terminal device 100,
over the Wi-Fi network.

[0064] The beacon manager 521 can check informa-
tion received from the timer manager 527 and change
the beacon interval over a preset radio channel or return
the beacon interval to an initial setup value.

[0065] The Internet protocol processor 523 processes
and sends a TCP/IP packet to a higher layer thereof, or
processes data received from the higher layer for a
TCP/IP protocol and sends the data to the WLAN driver
400 of FIG. 4. The connection manager 517 can perform
tethering using the Internet protocol processor 523.
[0066] The Wi-Fi manager 525 processes, for exam-
ple, the Wi-Fi Direct communication standard. The Wi-Fi
manager 525 generates a packet conforming to the Wi-
Fi Direct standard according to an instruction from the
connection manager 517. Hence, the Wi-Fi manager 525
sends the packet to the WLAN driver 400 of FIG. 4 to
transmit the packet to the external terminal device 100
of FIG. 1. When receiving a packet from the WLAN driver
400, the Wi-Fi manager 525 parses and sends the re-
ceived and/or parsed Wi-Fi Direct packet to the connec-
tion manager 517.
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[0067] The timer manager 527 transmits to the status
change manager 503 the information of checking wheth-
er the print command is received from one or more ter-
minal devices 100 connected using the Wi-Fi Direct over
the preset time after a previously performed printing. The
timer manager 527 determines whether the preset time
elapses by checking a Wi-Fi Direct connection time of
the one or more terminal devices 100, and sends infor-
mation to the beacon manager 521.

[0068] The image former 330 of FIG. 3 includes elec-
trical and/or mechanical engine components for the im-
age forming job. The image former 330 may be referred
to as an engine, a print engine or a scanning engine, for
example, and a detailed structure of the image former
330 can vary according to an image forming type of the
image forming apparatus 110. For example, the image
former 330 of a laser type can include a photoreceptor,
a charging unit, an exposure unit, a developing unit, a
transfer unit, and a fixing unit. The image former 330 of
an inkjet type can include an ink cartridge and a printer
head.

[0069] The storage 340 can store various information
and programs. For example, the storage 340 can store
access information, unique information, and signal
strength information of clients, or history information such
as usage frequency, usage count, access count, and ac-
cess time, and threshold information. The storage 340,
which is, for example, a DRAM memory, stores the initial
setup value of the Wi-Fi Direct and outputs the corre-
sponding stored information when the status change
manager 503 requests under the control of the controller
320, more specifically, the CPU 513 so that the image
forming apparatus 110 can return to the initial setup state
after being disconnected from the Wi-Fi Direct.

[0070] FIG.6isadiagramillustratinganimage forming
method according to an embodiment of the present gen-
eral inventive concept.

[0071] Referring to FIGS. 1, 2, 3 and 6, in the image
forming method according to an embodiment of the
presentgeneral inventive concept, the image forming ap-
paratus 110 starts to act as, for example, the Wi-Fi Direct
group owner at operation S601. Herein, the image form-
ing apparatus 110 performs the Wi-Fi Direct group owner
functions to serve as the AP and prepares for the local
area communication with the adjacent terminal device
100.

[0072] The image forming apparatus 110 broadcasts
the beacon signal including the Wi-Fi Direct group owner
information as the set beacon interval value, over the
radio channel at operation S603. The beacon interval
value can be setaccording to adesign or user preference.
[0073] The terminal device 100 scans the beacon sig-
nal broadcast by the image forming apparatus 110 at
operation S605 and connects to the Wi-Fi Direct group
owner, that is, the image forming apparatus 110 at op-
eration S607. Herein, the scanning of the beacon signal
in the terminal device 100 may include a process to rec-
ognize the image forming apparatus 110 as the group
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owner.
[0074] When the terminal device 100 is connected with
the image forming apparatus 110, the image forming ap-
paratus 110 determines whether the connection time ex-
ceeds a preset time period at operation S609.

[0075] When the connection time exceeds the preset
time, the image forming apparatus 110 sends the beacon
signalto the terminal device 100 by increasing the interval
of the beacon signal at operation S611. When the con-
nection time does not exceed the preset time, the image
forming apparatus 110 performs the image forming job
of the received data according to the print command of
the terminal device 100 at operation S613.

[0076] The image forming apparatus 110 can deter-
mine whether an additional printing is performed at op-
eration S615. Herein, the additional printing can be de-
termined by checking whether data is received from the
terminal device 100.

[0077] Upon determining the additional printing, the
image forming apparatus 110 continues the image form-
ing job. When determining no additional printing, the im-
age forming apparatus 110 maintains the Wi-Fi Direct
connection with the terminal device 100 at operation
S617.

[0078] Next, the image forming apparatus 110 re-de-
termines whether the connection time exceeds the preset
time period at operation S619. When the connection time
exceeds the preset time, the image forming apparatus
110increasesits initial beacon interval value at operation
S621. When the connection time does not exceed the
presettime, theimage forming apparatus 110 determines
whether an additional print command is issued during a
preset time at operation S623.

[0079] Upon detecting the additional print command,
the image forming apparatus 110 maintains the Wi-Fi
Direct connection. When detecting no additional print
command, the image forming apparatus 110 aborts (or
terminate) the group owner operation at operation S625.
Herein, the abortion of the group owner operation include
shutting down the power supplied to the Wi-Fi module
420 to manage the Wi-Fi communication of FIG. 4 and
the soft AP manager 519 or the Wi-Fi manager 525 to
manage the group owner operation of FIG. 5, or turns off
them. Thus, the power consumption can be reduced.
[0080] Assuch,as aborting the group owner operation,
the image forming apparatus 110 can determine whether
to reuse the Wi-Fi Direct group owner function at opera-
tion S627. For example, the image forming apparatus
110 can determine whether its H/W button or S/W button
is pushed or selected at operation S629. Upon determin-
ing the selection of the H/W button or the S/W button,
the image forming apparatus 110 performs the operation
S603.

[0081] Withoutthereuse, theimage forming apparatus
110 keeps turning off the Wi-Fi Direct group owner at
operation S631. Next, the image forming apparatus 110
can terminate the system thereof.

[0082] FIG.7isadiagramillustrating animage forming
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method according to an embodiment of the present gen-
eral inventive concept.

[0083] ReferringtoFIGS. 1,2,3and 7, theimage form-
ing apparatus 110 performs the local area communica-
tion, for example, the Wi-Fi communication, with the ter-
minal device 100 at operation S700. For the local area
communication, the image forming apparatus 110 sends
the beacon signal to act as the group owner for the Wi-
Fi Direct connection over the radio channel, and the ter-
minal device 100 accesses the image forming apparatus
110 by scanning the corresponding beacon signal. That
is, the wireless network is formed between the image
forming apparatus 110 and the terminal device 100. Next,
the image forming apparatus 110 maintains the connec-
tion with the terminal device 100 by sending the beacon
signal at regular time intervals.

[0084] Theimage forming apparatus 110 performs the
image forming job based on the print command data from
the terminal device 100. For example, the image forming
apparatus 110 performs the image forming job of the data
provided from the terminal device 100 through the local
area communication such as Wi-Fi at operation S710.
[0085] The image forming apparatus 110 determines
whether there is a new image forming job during a preset
time at operation S720. For example, the image forming
apparatus 110 drives a timer and thus determines wheth-
er a new print command is received from the terminal
device 100 during a preset time.

[0086] When determining that no print command is re-
ceived, the image forming apparatus 110 gradually in-
creases the generation interval or the transmission cycle
ofthe beacon signal sentto the terminal device 100. Next,
when finally determining no reception of the print com-
mand data, the image forming apparatus 110 turns off
the Wi-Fi Direct function and the local area communica-
tion module such as Wi-Fi at operation S730.

[0087] Although it is not illustrated in the drawing, the
image forming apparatus 110 can re-operate the Wi-Fi
Direct connection according to a user request. The initial
setup value stored to the memory can be fetched to ini-
tialize the image forming apparatus 110.

[0088] The terminal device 100 may include a print
driver to generate and output the printing data to the im-
age forming apparatus 110. When the terminal device
100 generates and outputs compressed data, the image
forming apparatus 110 can decompress the compressed
data to generate printing data to form the image or to
print the image on a print medium. However, the present
general inventive concept is not limited thereto. It is pos-
sible that the printing data is generated and/or received
from an external device.

[0089] The present general inventive concept can also
be embodied as computer-readable codes on a compu-
ter-readable medium. The computer-readable medium
can include a computer-readable recording medium and
a computer-readable transmission medium. The compu-
ter-readable recording medium is any data storage de-
vice that can store data as a program which can be there-
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after read by a computer system. Examples of the com-
puter-readable recording medium include read-only
memory (ROM), random-access memory (RAM), CD-
ROMSs, magnetic tapes, floppy disks, and optical data
storage devices. The computer-readable recording me-
dium can also be distributed over network coupled com-
puter systems so that the computer-readable code is
stored and executed in a distributed fashion. The com-
puter-readable transmission medium can transmit carrier
waves or signals (e.g., wired or wireless data transmis-
sion through the Internet). Also, functional programs,
codes, and code segments to accomplish the present
generalinventive concept can be easily construed by pro-
grammers skilled in the art to which the present general
inventive concept pertains.

Claims
1. Animage forming apparatus (110) comprising:

a communication interface (200) operable to
communicate with a terminal device (100_1);
an image former (220) operable to form an im-
age of data provided from the terminal device
(100_1) through the communication interface
(200); and

acontroller (210) operable to determine whether
there is an image forming job of the data during
a preset time, and, when determining that no
new image forming job is received, to change a
transmission cycle of a beacon signal being sent
for synchronization with the terminal device
(100_1) or to provide device information,
characterised in that the controller (210) is op-
erable to gradually increase the transmission cy-
cle of the beacon signal, and turn off a function
of the communication interface (200) at a last
level gradually increased.

2. Theimage forming apparatus of claim 1, wherein the
controller (210) comprises:

atimer manager (527) operable to check wheth-
er a new print command is received from the
terminal device (100_1) during the preset time;
a beacon manager (521) operable to generate
the beacon signal; and

a state change manager (503) operable to gen-
erate an instruction to increase a generation cy-
cle of the beacon signal according to the check
result.

3. The image forming apparatus of claim 1 or 2, where-
in:

the controller (210) comprises a Wi-Fi manager
(525) operable to process a data packet re-
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ceived through the communication interface
(200) in conformity with a Wi-Fi communication
standard; and

the controller (210) is operable to turn off the Wi-
Fi manager (525) in order to turn off the com-
munication function.

The image forming apparatus of claim 3, further com-
prising:

a user interface (310) comprising a function re-
turn button operable to return an operation to
increase the transmission cycle of the beacon
signal or to turn off the communication function
to an initial state.

The image forming apparatus of claim 4, wherein the
user interface (310) comprises:

a display part operable to display the function
return button in a form of an interface window.

The image forming apparatus of any one of claims
1to 5, wherein, when determining that no newimage
forming job is received, the controller (210) is oper-
able to change the beacon signal and additionally
turn off the communication function.

The image forming apparatus of any one of claims
1106, wherein, when determining thatthe newimage
forming job is received, the controller (210) is oper-
able to reduce the increased transmission cycle of
the beacon signal.

An image forming method comprising:

communicating with a terminal device (100_1);
forming an image of data received from the ter-
minal device (100_1) through the communica-
tion;

determining whether there is an image forming
job of the data from the terminal device (100_1)
during a preset time; and

when determining that no new image forming
job is received, changing a transmission cycle
of a beacon signal being sent for synchroniza-
tion with the terminal device (100_1) or for pro-
viding device information,

characterised in that the changing operation
includes gradually increasing the transmission
cycle ofthe beacon signal, and turning off a func-
tion of the communication at a last level gradu-
ally increased..

9. The image forming method of claim 8, further com-

prising:

generating the beacon signal; and
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10.

1.

12.

13.

instructing to increase a generation cycle of the
beacon signal according to the determination re-
sult.

The image forming method claim 8 or 9, wherein the
changing operation comprises:

processing, at a Wi-Fi manager (525), a data
packet received through the communication in
conformity with a Wi-Fi communication stand-
ard, and

turning off the Wi-Fi manager.

The image forming method of claim 10, further com-
prising:

returning an operation to increase the transmis-
sion cycle of the beacon signal, or to turn off the
communication function to an initial state,

wherein the returning an operation includes per-
forming the returning operation by touching a
function return button of a user interface (310).

The image forming method of claim 11, wherein:

the user interface (310) is a display part; and
the function return button is displayed on the dis-
play part in a form of an interface window.

The image forming method of any one of claims 8 to
12, wherein, when determining that no new image
forming job is received, the changing operation
changes the beacon signal and additionally turns off
the communication function.

Patentanspriiche

1.

Bilderzeugungsvorrichtung (110), die Folgendes
umfasst:

eine Kommunikationsschnittstelle (200), die be-
treibbar ist zum Kommunizieren mit einem End-
gerat (100_1);

einen Bilderzeuger (220), der betreibbar ist zum
Erzeugen eines Bildes aus Daten, die von dem
Endgerat (100_1) uber die Kommunikations-
schnittstelle (200) geliefert werden; und

eine Steuerung (210), die betreibbar ist zum Be-
stimmen, ob wahrend einer voreingestellten Zeit
ein Bilderzeugungsjob der Daten vorhanden ist,
und, wenn bestimmt wird, dass kein neuer Bil-
derzeugungsjob empfangen wird, zum Andern
eines Sendezyklus eines Bakensignals, das zur
Synchronisation mitdem Endgerat (100_1) oder
zum Bereitstellen von Gerateinformationen ge-
sendet wird,

dadurch gekennzeichnet, dass die Steuerung
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(210) betreibbarist zum graduellen Erhéhen des
Sendezyklus des Bakensignals und zum Aus-
schalten einer Funktion der Kommunikations-
schnittstelle (200) bei einem letzten graduell er-
héhten Niveau.

2. Bilderzeugungsvorrichtung nach Anspruch 1, wobei

die Steuerung (210) Folgendes umfasst:

einen Timermanager (527), der betreibbar ist
zum Uberpriifen, ob wahrend der voreingestell-
ten Zeit ein neuer Druckbefehl von dem Endge-
rat (100_1) empfangen wird;

einen Bakenmanager (521), der betreibbar ist
zum Erzeugen des Bakensignals; und

einen Statusanderungsmanager (503), der be-
treibbar ist zum Erzeugen einer Anweisung zum
Erhdhen eines Erzeugungszyklus des Baken-
signals gemal dem Priifergebnis.

Bilderzeugungsvorrichtung nach Anspruch 1 oder 2,
wobei:

die Steuerung (210) einen WiFi-Manager (525)
umfasst, der betreibbar ist zum Verarbeiten ei-
nes Datenpakets, das lUber die Kommunikati-
onsschnittstelle (200) in Ubereinstimmung mit
einem WiFi-Kommunikationsstandard empfan-
gen wird; und

die Steuerung (210) betreibbar ist zum Aus-
schalten des WiFi-Managers (525), um die
Kommunikationsfunktion auszuschalten.

4. Bilderzeugungsvorrichtung nach Anspruch 3, die

ferner Folgendes umfasst:

eine Benutzerschnittstelle (310), die eine Funk-
tionsriickkehrtaste umfasst, die betreibbar ist
zum Rickkehren einer Operation, um den Sen-
dezyklus des Bakensignals zu erhdhen oder die
Kommunikationsfunktion in einen Anfangssta-
tus auszuschalten.

Bilderzeugungsvorrichtung nach Anspruch 4, wobei
die Benutzerschnittstelle (310) Folgendes umfasst:

einen Anzeigeteil, der betreibbar ist zum Anzei-
gen der Funktionsriickkehrtaste in der Form ei-
nes Schnittstellenfensters.

Bilderzeugungsvorrichtung nach einem der Anspri-
che 1 bis 5, wobei, wenn bestimmt wird, dass kein
neuer Bilderzeugungsjob empfangen wird, die Steu-
erung (210) betreibbar ist zum Andern des Baken-
signals und zusatzlich zum Ausschalten der Kom-
munikationsfunktion.

Bilderzeugungsvorrichtung nach einem der Anspri-
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10.

1.

12.

che 1 bis 6, wobei, wenn bestimmt wird, dass der
neue Bilderzeugungsjob empfangen wird, die Steu-
erung (210) betreibbar ist zum Verringern des er-
héhten Sendezyklus des Bakensignals.

Bilderzeugungsverfahren, das die folgenden Schrit-
te umfasst:

Kommunizieren mit einem Endgerat (100_1);
Erzeugen eines Bildes aus Daten, die von dem
Endgerat (100_1) uber die Kommunikations-
schnittstelle (200) geliefert werden;
Bestimmen, ob wéhrend einer voreingestellten
Zeit ein Bilderzeugungsjob der Daten von dem
Endgerat (100_1) vorhanden ist; und,

wenn bestimmt wird, dass kein neuer Bilderzeu-
gungsjob empfangen wird, Andern eines Sen-
dezyklus eines Bakensignals, das zur Synchro-
nisation mitdem Endgerat (100_1) oder zum Be-
reitstellen von Gerateinformationen gesendet
wird,

dadurch gekennzeichnet, dass die Ande-
rungsoperation graduelles Erhdhen des Sende-
zyklus des Bakensignals und Ausschalten einer
Funktion der Kommunikation bei einem letzten
graduell erhéhten Niveau beinhaltet.

Bilderzeugungsverfahren nach Anspruch 8, das fer-
ner die folgenden Schritte umfasst:

Erzeugen des Bakensignals; und
Anweisen zum Erhéhen eines Erzeugungszyk-
lus des Bakensignals gemal dem Prifergebnis.

Bilderzeugungsverfahren nach Anspruch 8 oder 9,
wobei die Anderungsoperation die folgenden Schrit-
te umfasst:

Verarbeiten, an einem WiFi-Manager (525), ei-
nes Datenpakets, das Uiber die Kommunikation
in Ubereinstimmung mit einem WiFi-Kommuni-
kationsstandard empfangen wird; und
Ausschalten des WiFi-Managers.

Bilderzeugungsverfahren nach Anspruch 10, das
ferner die folgenden Schritte umfasst:

Rickkehren einer Operation, um den Sende-
zyklus des Bakensignals zu erhéhen oder die
Kommunikationsfunktion in einen Anfangssta-
tus auszuschalten,

wobei das Riickkehren einer Operation das
Durchfiihren der Rickkehroperation durch Be-
rihren einer Funktionsriickkehrtaste einer Be-
nutzerschnittstelle (310) beinhaltet.

Bilderzeugungsverfahren nach Anspruch 11, wobei:
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die Benutzerschnittstelle (310) ein Anzeigeteil
ist; und,

die Funktionsriickkehrtaste in der Form eines
Schnittstellenfensters auf dem Anzeigeteil an-
gezeigt wird.

13. Bilderzeugungsverfahren nach einem der Anspri-

che 8 bis 12, wobei, wenn bestimmt wird, dass kein
neuer Bilderzeugungsjob empfangen wird, die An-
derungsoperation das Bakensignal andert und zu-
satzlich die Kommunikationsfunktion ausschaltet.

Revendications

Appareil de formation d'image (110) comprenant :

une interface de communication (200) destinée
a communiquer avec un dispositif de terminal
(100_1) ;

un dispositif de formation d’'image (220) destiné
a former une image de données fournie depuis
le dispositif de terminal (100_1) au moyen de
l'interface de communication (200) ; et

un dispositif de commande (210) destiné a dé-
terminer s’il y a une tache de formation d'image
des données pendant un temps prédéterminé
etdanslequel, lors de la détermination qu'aucu-
ne nouvelle tdche de formation d’'image n’est
regue, a changer un cycle de transmission d’'un
signal de balise envoyé pour synchronisation
avec le dispositif de terminal (100_1) ou pour
fournir des informations de dispositif,
caractérisé en ce que le dispositif de comman-
de (210) est destiné a augmenter petit a petit le
cycle de transmission du signal de balise et a
désactiver une fonction de l'interface de com-
munication (200) a un dernier niveau augmenté
petit a petit.

2. Appareilde formation d’image selon la revendication

1, dans lequel le dispositif de commande (210)
comprend :

un gestionnaire de temporisateur (527) destiné
a vérifier si une nouvelle commande d’impres-
sion est regue du dispositif de terminal (100_1)
pendant le temps prédéterminé ;

un gestionnaire de balise (521) destiné a géné-
rer le signal de balise ; et

un gestionnaire de changement d’état (503)
destiné a générer une instruction pour augmen-
ter un cycle de génération du signal de balise
en fonction du résultat de la vérification.

3. Appareilde formation d’image selon larevendication

1 ou 2, dans lequel
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1"

le dispositif de commande (210) comprend un
gestionnaire Wi-Fi (525) destiné a traiter un pa-
quet de données recu au moyen de l'interface
de communication (200) en conformité avecune
norme de communication Wi-Fi ; et

le dispositif de commande (210) est destiné a
désactiver le gestionnaire Wi-Fi (525) afin de
désactiver la fonction de communication.

Appareil de formation d’image selon la revendication
3, comprenant en outre :

une interface utilisateur (310) comprenant un
bouton de retour de fonction destiné a remettre
une opération pour augmenter le cycle de trans-
mission du signal de balise ou pour désactiver
la fonction de communication a un état initial.

Appareil de formation d’image selon la revendication
4, dans lequell'interface utilisateur (310) comprend :

une partie d’affichage destinée a afficher le bou-
ton de retour de fonction sous la forme d’'une
fenétre d’interface.

Appareil de formation d’image selon I'une quelcon-
que des revendications 1 a 5, dans lequel, lors de la
détermination qu’aucune nouvelle tache de forma-
tion d'image n’est recue, le dispositif de commande
(210) est destiné a changer le signal de balise et, en
plus, a désactiver la fonction de communication.

Appareil de formation d’image selon I'une quelcon-
que des revendications 1 a 6, dans lequel, lors de la
détermination que la nouvelle tadche de formation
d’image est regue, le dispositif de commande (210)
est destiné a réduire le cycle de transmission aug-
menté du signal de balise.

Procédé de formation d'image consistant a :

communiquer avec un dispositif de terminal
(100_1);

former une image de données regue du dispo-
sitif de terminal (100_1) au moyen de la
communication ;

déterminer s’ily a une tache de formation d’ima-
ge des données en provenance du dispositif de
terminal  (100_1) pendant un temps
prédéterminé ; et

lors de la détermination qu’aucune nouvelle ta-
che de formation d’image n’est regue, changer
un cycle de transmission d’'un signal de balise
envoyé pour synchronisation avec le dispositif
de terminal (100_1) ou pour fournir des informa-
tions de dispositif,

caractérisé en ce que l'opération de change-
ment consiste a augmenter petit a petit le cycle
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de transmission du signal de balise et a désac-
tiver une fonction de communication aun dernier
niveau augmenté petit a petit.

Procédé de formation d’'image selon la revendication
8, consistant en outre a :

générer le signal de balise ; et

ordonner d’augmenter un cycle de génération
du signal de balise en fonction du résultat de la
détermination.

Procédé de formation d’'image selon la revendication
8 ou 9, dans lequel I'opération de changement con-
siste a :

traiter, au niveau d’un gestionnaire Wi-Fi (525)
un paquetde donnéesregu au moyende lacom-
munication en conformité avec une norme de
communication Wi-Fi ; et

désactiver le gestionnaire Wi-Fi.

Procédé de formation d’'image selon la revendication
10, consistant en outre a :

remettre une opération pour augmenter le cycle
de transmission du signal de balise ou pour dé-
sactiver la fonction de communication a un état
initial,

pour lequel le retour d’'une opération consiste a
effectuer I'opération de retour en touchant un
bouton de retour de fonction d’une interface uti-
lisateur (310).

Procédé de formation d’'image selon la revendication
11, dans lequel :

linterface utilisateur (310) est une partie
d’affichage ; et

le bouton de retour de fonction est affiché sur la
partie d’affichage sous la forme d’'une fenétre
d’interface.

Procédé de formation d’image selon I'une quelcon-
que des revendications 8 a 12, dans lequel, lors de
la détermination qu’aucune nouvelle tache de for-
mation d’image n’est regue, I'opération de change-
mentchange le signal de balise et, en plus, désactive
la fonction de communication.
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